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[57] ABSTRACT 

A rear view mirror includes a transparent front glass that 
covers a matrix display, for example an LCD display. The 
matrix display is translucent when activated and transparent 
when inactive, and behind the matrix display is a mirror- 
backed rear glass. Thus, light can pass through the matrix 
display and reflect back off the mirror-backed rear glass. 
Consequently, the rear view mirror can assume its conven- 
tional function of presenting images of objects that are 
behind the vehicle, while the pixels of the matrix display can 
be activated to superimpose alpha-numeric characters on the 
images. The characters can represent vehicle speed, time, 
radio station data, or other vehicle control data. 

2 Claims, 2 Drawing Sheets 
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REAR VIEW MIRROR WITH INTEGRATED frontward of the reflective surface and juxtaposed therewith. 

MATRIX DISPLAY With this combination of structure, light can propagate from 

rear to front through the display plane, be reflected by the 
FIELD OF INVENTION reflective surface, and propagate back through the display 

5 from front to rear, and thus be viewed by a driver of the 
The present invention relates generally to vehicles, and vehicle, 
more particularly to rear view mirrors in vehicles. As intended by the present invention, the display selec- 

DA/-i^onTnvTn nc tljc tnuacmttam tivel y presents a display image on the mirror, such that the 

BACKGROUND OF THE INVENTION display is superimposed on the reflective surface< Irj 

Rear view mirrors, both center-mounted inside a vehicle 10 one P referred embodiment, the display image includes at 
passenger compartment and side-mounted outside the pas- Ieast one al P ha numeric character. Per present principles, the 
senger compartment, are used to enable a driver of the matrix display is a display selected from the group of matrix 
vehicle to observe objects that are behind the vehicle, while Splays consisting of: active liquid crystal displays (LCD), 
the driver's gaze remains directed generally forward. Such passive h fl quid c ^tal dasplays, electro ummescent displays, 

mirrors are ubiquitous means for providing data-actual is 7*™ fl ° reSCeDt ™ d ^ d , 10de d f 

, . 2 . , J.. . & ... plays. In any event, the matrix display advantageously 

visual images of objects that are behind the vehicles-to ^ pixels y having ' „ off sla[e> fa ? ^ tfae ^ £ 

nvers ' deenergized and transparent, and an on state, wherein at least 

In addition, a significant amount of data is presented to a some of the pixels are energized and the pixels are translu- 
driver of a vehicle in analog form, e.g., by gages, and in cent or emit light. 

digital form. Digital data can be presented by means of 20 When the matrix display is an LCD, the mirror further 
speedometer read-outs, radio read-outs, temperature read- includes a first transparent layer juxtaposed with the matrix 
outs, and so on. display rearward of the matrix display. Also, a second 

As recognized by the present invention, it can be advan- transparent layer is juxtaposed with the matrix display in 
tageous to combine data sources not only to realize manu- front of the matrix dis P lav > and the second layer holds the 

facturing cost savings, but also to promote safety and data 25 reflecti ve laver - °n the other hand, when the matrix display 
presentation effectiveness. More specifically, in the rear 15 an electroluminescent display, the reflective surface is 
view mirror context, the present invention recognizes that established by an aluminum back layer of the display, 
most drivers readily accept and use mirrors to know what In another ^P GC{ of lhe present invention, a method is 
objects are behind their vehicles and thereby improve driv- disclosed for presenting data in a vehicle. The method 

ing safety, and the present invention further recognizes that 30 mcludes providing a reflective mirror, and orienting the 
the use of mirrors can be promoted even further by present- muTOr such that ima g es of ob J ects behind the vehicle a PP ear 
ing additional data on the mirrors to stimulate relatively in the mi ^T. Further, the method includes providing a 
more frequent use of the mirrors. Moreover, by presenting matrix dis P lav ^ the mirror - M described in detail below, the 
data on a mirror that otherwise would be presented else- d isplay is selectively energized to selectively superimpose 

where in the vehicle at a perhaps less convenient location, 35 P™ 1 ma PP ed data on the images. 

the effectiveness of the presentation of the data is improved. Iq suu * another aspect, a vehicle includes a rear view 
In other words, the present invention recognizes that it is mirror and a matrix display juxtaposed on the rear view 
possible that data presented on a minor is more accessible mirror to superimpose alpha-numeric characters on images 
than data presented in other vehicle locations that would not m me mirror. 

otherwise attract the driver's attention as much as does a rear 40 The details of the present invention, both as to its structure 
view mirror. and operation, can best be understood in reference to the 

As still further recognized herein, however, it is desirable accompanying drawings, in which like reference numerals 
that the data essentially be superimposed on the reflective rcfer to ^ P^' and in which: 

surface of the mirror, instead of requiring that a portion of 4$ BRIEF DESCRIPTION OF THE DRAWINGS 

the reflective surface be blocked by the data presentation. - . . . . . 

tt,,v tr, u a. ^ a- 1 FIG. 1 is a perspective view of the rear view mirror of the 

This is to enhance the cooperation between the two displays ^- c *u u- i • u- u .u 

, n .uu, n • a- i a- i aiu - a i present mvention, with portions of the vehicle in which the 
(i.e., an alpha-numeric digital display and the image display „. . . , . / . . . , # 

of the reflective surface) and to avoid relkquishing are£ of 7™ ,S m0UDted b °r awa * *h°™g "> phantom an 

the reflective surface and, thus, avoid redudng the field of „ ^1°"^^ ° D ^V?"' ^ P resenta "°° 

view that a conventional mirror could otherwise provide. 50 ™£™ p0,cd ° n ' he ™& of an object m the mirror; 
. ,. ,, . . FIG. 2 is an exploded perspective detail view of the mirror 

Accordingly, it is an object of the present invention to as indicated at , he curve 2—2 in FIG. 1, with portions 
provide a rear view system which presents to a driver an broken and ^ , he polsrizing la ers> rid) and 
image of the area behind a vehicle. Another object of the u id ^ , of the matrix & h shown in , egrated with 

present invention is to provide a rear view system which 55 other components for simplicity; 

presents alpha-numeric data superimposed on a mirrored , ■ , • ■ .. ,. 

c vL.i. j . .• v.- ■ . ., . FIG. 3 is a cross-sectional view as seen along the line 

surface, with the data representing a vehicle variable such as $—3 j D FIG V and 
time, speed, temperature, etc. Still another object of the . ' ... 

present invention is to provide a rear view system which F '°: 4 ,s ' «oss-sectional v,ew of an alternate 

presents alpha-numeric data on a mirrored surface that is 60 enibodiment, showmg an e ectrolum.Mscent mat ri x ^play 
incorporated into the mirror. Yet another object of the « which the aluminum backplane of the display esubhshes 
present invention is to provide a rear view system that is ^ J?£*f Wt SUrface ' aS WOuld be 566,1 alons 1,116 ^ 
easy to use and cost-effective to manufacture. 111 

DETAILED DESCRIPTION OF THE 

SUMMARY OF THE INVENTION fij PREFERRED EMBODIMENT 

A rear view minor for a vehicle that defines a front and Referring initially to FIG. 1, a rear view mirror is shown, 
a rear includes a reflective surface and a display rearward or generally designated 10, that is mounted in a vehicle 12 by 
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means of a rigid pivotable mirror mount 13. While the rear 
view mirror 10 shown in FIG. 1 is a center-mounted interior 
mirror, it is to be understood that the principles of the present 
invention apply to side-mounted exterior mirrors and visor- 
mounted vanity mirrors on the vehicle 12 as well. 5 

As shown, the mirror 10 presents an image 14 of an object 
that is behind the vehicle 12. In other words, light can 
propagate from an object that is rearward of the vehicle 12 
to establish a reflected beam after being reflected by the 
mirror 10, and the reflected beam establishes an image 14 of 10 
the object. As used herein, terms of relative position are 
referenced to the vehicle 12; thus, the vehicle 12 demies a 
front denoted by "FRONT" arrows in the Figures and a rear 
denoted by "REAR" arrows in the Figures. 

Additionally, as more fully disclosed below the mirror 10 is 
includes a display, preferably a matrix display. In accor- 
dance with the present invention, the matrix display selec- 
tively presents a display image, such as icons, ISO symbols, 
dot composed graphics, or alpha-numeric characters 16, that 
is superimposed on the image 14 of the object as shown. The 20 
alpha-numeric characters can represent any appropriate 
vehicle data, e.g., vehicle speed, time of day, vehicle fuel 
status, radio station frequency, temperature, trip data, traffic 
status, E-mail, and so on. Alternatively, the matrix display 
can present images of objects, in addition to or in lieu of the 
alpha-numeric characters 16. In any case, when the pixels of 25 
the matrix display are deenergized, the pixels of the matrix 
display are transparent. In contrast, when the matrix display 
is energized to present a display image, the pixels are 
translucent but not opaque, as indicated by the phantom lines 
in FIG. 1. 30 

FIGS. 2 and 3 show details of one preferred embodiment 
of the present mirror 10. A matrix display, generally desig- 
nated 18, is disposed in front of a first transparent glass or 
plastic layer 20. It will be readily understood in reference to 
the Figures that the first layer 20 faces the driver of the 35 
vehicle 12, and thus is rearward, relative to the vehicle 12, 
of the matrix display 18 when the mirror 10 is mounted on 
the vehicle 12 as a rear view mirror. 

As envisioned by the present invention, the matrix display 
18 is a display selected from the group of matrix displays 40 
consisting of: active liquid crystal displays (LCD), passive 
liquid crystal displays, electroluminescent displays, vacuum 
florescent displays, and light emitting diode displays. In the 
embodiment shown in FIGS. 2 and 3, the matrix display 18 
is an active LCD. 

45 

Accordingly, the matrix display 18 includes, in sequence 
from the rear of the vehicle to the front, a front polarizing 
layer 22, a glass layer 23, a liquid cell layer 24 flushly 
positioned against the glass layer 23, a thin film transistor 
(TFT) grid 26 flushly positioned against the liquid cell layer 
24, and an intermediate glass layer 28 flushly positioned 
against the TFT grid 26. Moreover, a rear polarizing layer 29 
is flushly positioned against the intermediate glass layer 28. 

In accordance with active LCD principles, the TFT grid 
26 and liquid cell layer 24 establish pixels 30 (shown 
schematically in FIG. 2) of the matrix display 18. Preferably, 55 
the matrix display 18 contains about seventy (70) pixels per 
linear inch of the display 18. Moreover, to render the pixels 
30 translucent when energized, the polarizing layers 22, 29 
are inefficient polarizers, i.e., the polarizing layers 22, 29 are 
"lossy". In other words, the efficiency of the polarizing 60 
layers 22, 29 is established to be sufficiently "lossy" to 
render the pixels 30 translucent when energized, and trans- 
parent when deenergized. 

In front of the matrix display 18, as shown in FIGS. 2 and 
3, is a reflective layer 32 that establishes a rearwardly- 65 
oriented reflective surface 33. Appropriate matrix display 
driver electronics 34 are electrically connected to the TFT 



grid 26 to selectively energize the matrix display 18 in 
accordance with well-known principles. 

As can be readily appreciated from the Figures, the matrix 
display 18 and reflective layer 32 are co-extensive with each 
other. In other words, both the matrix display 18 and 
reflective layer 32 span substantially the entire mirror 10. 

With this combination of structure, light from an object 
behind the vehicle 12 can propagate from rear to front 
through the matrix display 18, be reflected by the reflective 
surface 33, and propagate back through the matrix display 
18 from front to rear, to be viewed by the driver of the 
vehicle 12 as the object image 14 (FIG. 1). Simultaneously, 
the matrix display can be selectively energized to superim- 
pose the characters 16 (FIG. 1) on the object image 14 as 
shown. 

FIG. 4 shows an alternate embodiment in which an 
electroluminescent matrix display 40 with driver electronics 
42 includes an electroluminescent layer 44 sandwiched 
between an aluminum backplane 46 and a rear glass or 
plastic layer 48 that covers the matrix display 40. In the 
embodiment shown in FIG. 4, the rear surface 50 of the 
aluminum backplane 46 establishes the reflective layer of 
the present invention. In other embodiments of electrolumi- 
nescent displays, the layer 48 is a semi-transparent top 
electrode layer, and as such can establish the reflective layer, 
with light from the electroluminescent layer 44 propagating 
through the layer 48. 

While the particular REAR VIEW MIRROR WITH 
INTEGRATED MATRIX DISPLAY as herein disclosed and 
described in detail is fully capable of attaining the above- 
described objects of the invention, it is to be understood that 
it is the presently preferred embodiment of the present 
invention and is thus representative of the subject matter 
which is broadly contemplated by the present invention, that 
the scope of the present invention fully encompasses other 
embodiments which may become obvious to those skilled in 
the art, and that the scope of the present invention is 
accordingly to be limited by nothing other than the appended 
claims. 

We claim: 

1. A rear view mirror for a vehicle, comprising: 

a liquid crystal display selectively presenting a display 
image on a reflective layer, such that the display image 
is superimposed on the reflective surface and includes 
at least one alpha numeric character, the liquid crystal 
display includes pixels and defines an off state, in 
which the pixels are deenergized and transparent, the 
liquid crystal display also defining an on state, wherein 
at least some of the pixels are energized and the 
energized pixels are translucent; 

a first transparent layer juxtaposed with the liquid crystal 
display rearward of the liquid crystal display; 

a first inefficient polarizing layer juxtaposed with the first 
transparent layer rearward of the first transparent layer; 

a second transparent layer juxtaposed with the liquid 
crystal display frontward of the liquid crystal display, 
the second layer holding the reflective layer; and 

a second inefficient polarizing layer located between the 
second transparent layer and the liquid crystal display, 
the second inefficient polarizing layer rendering the 
altered light translucent. 

2. A method for presenting data in a vehicle, comprising 
the steps of: 

providing a reflective mirror; 

orienting the mirror such that images of objects behind the 
vehicle appear in the mirror; 
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providing a display in the mirror such that the display is 
co-extensive with the mirror, the display having a 
liquid crystal display selectively presenting a display 
image on a mirror, the display having a first inefficient 
polarizing layer rearward of the liquid crystal display, 
and the display having a second inefficient polarizing 
layer located frontward of the liquid crystal display, the 



second inefficient polarizing layer rendering light trans- 
lucent; and 

selectively energizing the liquid crystal display to selec- 
tively superimpose alpha-numeric data on the images. 
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